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(54) MANUFACTURE OF RADIAL TIRE 

(57)Abstract: 

PURPOSE: To reduce sufficiently force variation in a 
radial direction of each tire. 

CONSTITUTION: In an RRO waveform measuring 
process an RRO waveform of each green tire 10 is 
extracted. In a vulcanization factor waveform recording 
process a vulcanization factor waveform of a 
vulcanization mold 20 is recorded in a storage element 
16A of a computer 16 every vulcanizer among a plurality 
of vulcanizers. In a selection process, the RRO 
waveform of the green tire 10 is superimposed on the 
vulcanization factor waveform of the vulcanization mold 
20 to make a composite wave, and the composite wave 
which minimizes an RRO waveform amplitude of a 
vulcanized tire is selected. In a marking process, a 

superimposed angle e of the green tire 10 wherein the RRO waveform amplitude of the 
vulcanized tire is minimized is determined to a peripheral standard position of the vulcanized 
mold 20 based on the selected composite wave. A mark 28 is marked at a specific position on 
a periphery of the green tire 10 with a marking device 26. In a vulcanization process, the mark 
28 marked in the marking process is fitted to a stencil position 20A of the vulcanized mold 20, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The RRO wave measurement process which measures the RRO wave of each Green tire, The 
vulcanization factor wave record process which measures a vulcanization factor wave for every 
vulcanizer, and is recorded on a computer, The selection process which chooses the combination of the 
hoop direction location of the Green tire where the RRO wave amplitude of a vulcanization tire serves 
as min from the RRO wave of the Green tire, and each vulcanization factor wave by the computer, and 
the hoop direction location of a vulcanization mould, The marking process which carries out marking to 
the predetermined location on the periphery of the Green tire to the hoop direction criteria location of 
the vulcanization mould selected at this selection process, The manufacture approach of the radial-ply 
tire characterized by having the vulcanization process which doubles the marking location and the 
criteria location of a vulcanization mould which were prepared at this marking process, and arranges and 
vulcanizes the Green tire to a vulcanization mould. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the radial-ply tire which 
started the manufacture approach of a radial-ply tire, especially mitigated RFV of a radial-ply tire 
[0002] 

[Description of the Prior Art] Conventionally, with a radial-ply tire, the force variation (RFV) of a radial 
direction arises into the tire after vulcanization according to the irregularity (it is called Following RRO) 
of the radial direction of the Green tire accompanying shaping of a tire configuration member, and the 
vulcanization factor of a vulcanizer. RFV of this tire does the serious effect for the riding comfortability 
of a car, driving stability, etc. 

[0003] For this reason, the Green tire is installed in a vulcanization mould and the manufacture approach 
of a radial-ply tire of making both force variation average wave offsetting is shown in JP, 1-145 13 5,A so 
that spacing of a maximum amplitude location forward [ of the Green tire as a shaping factor / of a force 
variation average wave ] or negative and a maximum amplitude location negative [ of the vulcanization 
mould as a vulcanization factor / of a force variation average wave ] or forward may become less than 
20 degrees. 

[0004] However, the manufacture approach of this radial-ply tire measured each force variation wave of 
eight vulcanization tires which rotated 45 degrees at a time, and arrange and vulcanized eight Green tires 
in the predetermined vulcanization mould, averaged these waves, negated the vulcanization factor, and 
has acquired the force variation average wave of the Green tire. Therefore, since there is a difference in 
the force variation average wave of this Green tire, and the force variation wave of each actually 
vulcanized Green tire, a maximum amplitude location forward [ of each Green tire / of a force variation 
wave ] or negative and a maximum amplitude location negative [ of a vulcanization mould / of a force 
variation average wave ] or forward cannot be made to fully offset, and a force variation is not fully 
reduced. 
[0005] 

[Problem(s) to be Solved by the Invention] It is the object that this invention acquires the manufacture 
approach of a radial-ply tire that the force variation of the radial direction of each tire can fully be 
reduced, in consideration of the above-mentioned data 
[0006] 

[Means for Solving the Problem] The manufacture approach of the radial-ply tire of this invention 
according to claim 1 The RRO wave measurement process which measures the RRO wave of each 
Green tire, The vulcanization factor wave record process which measures a vulcanization factor wave 
for every vulcanizer, and is recorded on a computer, The selection process which chooses the 
combination of the hoop direction location of the Green tire where the RRO wave amplitude of a 
vulcanization tire serves as min from the RRO wave of the Green tire, and each vulcanization factor 
wave by the computer, and the hoop direction location of a vulcanization mould, The marking process 
which carries out marking to the predetermined location on the periphery of the Green tire to the hoop 
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direction criteria location of the vulcanization mould selected at this selection process, The marking 
location and the criteria iocation of a vulcanization mould which were prepared at this marking process 
are doubled, and it is characterized by having the vulcanization process which arranges and vulcanizes 
the Green tire to a vulcanization mould. 
[0007] 

[Function] By the manufacture approach of the radial-ply tire invention according to claim 1, by the 
RRO wave measurement process, the RRO wave of the Green tire to vulcanize is measured with a laser 
displacement gage etc., and it inputs into a computer. Moreover, at a vulcanization factor wave record 
process, a vulcanization factor wave is grasped in advance for every vulcanizer, and it records on a 
computer. At a selection process, the combination of the hoop direction location of the Green tire and 
the hoop direction location of a vulcanization mould from which the RRO wave of the Green tire and 
each vulcanization factor wave are piled up, and the RRO wave amplitude of a vulcanization tire serves 
as min is chosen. Furthermore, at a marking process, marking is carried out to the predetermined 
location of the Green tire to the hoop direction criteria location of a vulcanization mould where the RRO 
wave amplitude of a vulcanization tire serves as min based on the combination of said selected hoop 
direction location. At a vulcanization process, the mark and the criteria location of a vulcanization 
mould which were prepared at the marking process are doubled, and the Green tire is arranged and 
vulcanized to a vulcanization mould. 

[0008] For this reason, the force variation of a radial direction can fully be reduced 
[0009] 

[Example] The manufacture approach of the radial-ply tire of this invention is explained according to 
drawing 1 - drawing 5 . 

[0010] As shown in drawing 1 , the Green tire [ finishing / shaping ] 10 is attached to FOIRU 12 fixed to 
the revolving shaft of a motor 1 1, and predetermined internal pressure is filled up with a RRO wave 
measurement process. The well-known laser displacement gage 14 turning a detection side in the 
direction of a core of the Green tire 10, being fixed to tread section 10A of the Green tire 10, and the 
part which counters, and making the Green tire 10 turn, the distance L with tread section 10A is 
measured with the laser displacement gage 14, and it inputs into a computer 16, and is shown in drawing 
2 , and the RRO wave of the Green tire [ like ] is extracted. 

[001 1] As shown in drawing 3 , at a vulcanization factor wave record process, four Green tires 10 are 
arranged to the vulcanization mould 20 of a vulcanizer 18, and vulcanization shaping of the four 
vulcanization tires 22A, 22B, 22C, and 22D is carried out. In this case, it rotates [ 90-degree ] on the 
basis of the criteria location of the vulcanization mould 20, for example, stencil location 20 A, 
respectively, and four Green tires 10 are arranged to each vulcanization mould 20. 
[0012] Next, the RRO wave of four vulcanization tires 22 A, 22B, 22C, and 22D is measured like said 
RRO wave measurement process, and four RRO waves are acquired. If data processing of the RRO 
wave which made the starting point such said four stencil locations 20A is carried out by the computer 
16 and an average is taken, the shaping factor of the Green tire 10 will be offset and it will be acquired, 
the RRO wave, i.e., the vulcanization factor wave, of the vulcanization mould 20 which makes the 
starting point stencil location 20A as shown in drawing 4 . The vulcanization factor wave of this 
vulcanization mould 20 is computed by the computer 16 for two or more vulcanizers of every, and is 
recorded on storage element 16A, respectively. 

[0013] The RRO wave of the Green tire 10 extracted at the RRO wave measurement process in the 
computer 16 in the selection process ( drawing 2 ), The vulcanization factor wave ( drawing 4 ) of the 
vulcanization mould 20 which makes the starting point beforehand criteria location 20A currently 
recorded on the computer 16 Superposition, One wave can be shifted to a hoop direction and the 
synthetic wave of both the waves in making one wave-like forward maximum and the wave-like 
negative maximum of another side agree, i.e., the RRO wave amplitude of a vulcanization tire, chooses 
the superposition location used as min. 

[0014] In a marking process, based on the location of superposition used as min, the RRO wave 
amplitude of each vulcanization tire computed at the selection process determines the location theta of 
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the Green tire 10 to stencil location 20A of the vulcanization mould 20, i.e., a superposition include 
angle, and attaches a mark 28 to the predetermined location on the periphery of the Green tire 10 with 
marking equipment 26. 

[0015] The RRO wave of the predetermined vulcanization mould 20 recorded on the computer 16 is 
called, when piling up this wave and the RRO wave of the Green tire 10 measured independently, it can 
shift include-angle theta every by making the reference point of the vulcanization mould 20, for 
example, stencil location 20A, into the starting point, the reference point, for example, the tread joint 
location, of the Green tire 10, piles up, and, specifically, some synthetic waves are made from a 
selection process. 

[0016] The RRO wave of a vulcanization tire in case the superposition include angle theta is 0 degree 
For example, drawing 5 (A), (amplitude Wl), The RRO wave of a vulcanization tire in case the 
superposition include angle theta is 33.5 degrees Drawing 5 (B), (the amplitude W2), When the RRO 
wave of a vulcanization tire in case the superposition include angle theta is 180 degrees considers as 
drawing^ (C) and (amplitude W3) and is acquired It turns out that it is smaller than the maximum 
amplitude Wl and W2 of a RRO wave of the vulcanization tire of a superposition location in case 
maximum amplitude W3 of a RRO wave of the vulcanization tire of the superposition location said 
whose include angle theta is 180 degrees is before 2 person's include angle. This include angle theta 
chooses the location which is 180 degrees as a superposition location of the vulcanization mould 20 and 
the Green tire 10, and attaches a mark 28 to this location of the Green tire 10. 

[0017] At a vulcanization process, as shown in drawing 1 , with a loader 30, the Green tire 10 is rotated, 
the mark 28 prepared at the marking process by the mark reading sensor 32 is detected, a mark 28 and 
stencil location 20A of the vulcanization mould 20 are doubled, and the Green tire 10 is arranged and 
vulcanized to the vulcanization mould 20. 

[0018] Therefore, by the manufacture approach of the radial-ply tire of this example, the RRO wave of 
each Green tire 10 to vulcanize can be actually measured with the laser displacement gage 14, and the 
Green tire 10 can be positioned to the hoop direction location of the vulcanization mould 20 of the 
selected vulcanizer (for example, 18B) in the location where the RRO wave amplitude of the 
vulcanization tire 22 serves as min. For this reason, the force variation of the radial direction of the 
vulcanization tire 22 can fully be reduced. 

[0019] In addition, in this example, although the criteria location of the vulcanization mould 20 was set 
to stencil location 20A, the criteria location of a vulcanization mould is not limited to this, but is good 
also considering other displays etc. as a criteria location of a vulcanization mould. 
[0020] 

[Effect of the Invention] The RRO wave measurement process that the manufacture approach of the 
radial-ply tire of this invention measures the RRO wave of each Green tire, The vulcanization factor 
wave record process which measures a vulcanization factor wave for every vulcanizer, and is recorded 
on a computer, The selection process which chooses the combination of the hoop direction location of 
the Green tire where the RRO wave amplitude of a vulcanization tire serves as min from the RRO wave 
of the Green tire, and each vulcanization factor wave by the computer, and the hoop direction location of 
a vulcanization mould, The marking process which carries out marking to the predetermined location on 
the periphery of the Green tire to the hoop direction criteria location of the vulcanization mould selected 
at this selection process, Since it has the vulcanization process which doubles the marking location and 
the criteria location of a vulcanization mould which were prepared at this marking process, and arranges 
and vulcanizes the Green tire to a vulcanization mould It has the outstanding effectiveness that the force 
variation of the radial direction of each tire can fully be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing.!] It is approximate account drawing showing the manufacture approach of the radial-ply tire 
of one example of this invention. 

{Drawing 2] It is the RRO wave of the Green tire of the manufacture approach of the radial-ply tire of 
one example of this invention. 

[Drawing.!] It is approximate account drawing showing the process which takes out the vulcanization 
factor wave of the manufacture approach of the radial-ply tire of one example of this invention. 
[Drawin g,!] It is the vulcanization factor wave of the manufacture approach of the radial-ply tire of one 
example of this invention. 

[Drawin g^] (A) is the RRO wave of a vulcanization tire in case the superposition include angle theta is 
0 degree, (B) is the RRO wave of a vulcanization tire in case the superposition include angle theta is 
33.5 degrees, and (C) is the RRO wave of a vulcanization tire in case the superposition include angle 
theta is 180 degrees. 
[Description of Notations] 
10 Green Tire 

14 Laser Displacement Gage 

16 Computer 

1 6 A Storage element 

1 8 Vulcanizer 

20 Vulcanization Mould 

20A Stencil 

22 Vulcanization Tire 

26 Marking Equipment 

28 Mark 

30 Loader 

32 Mark Reading Sensor 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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